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ACRONYMS 
 
 
ABB-ES ABB Environmental Services 

ARAR applicable or relevant and appropriate requirement 

bls below land surface 

CCI CH2M HILL Constructors, Inc. 

CERCLA Comprehensive Environmental Response, Compensation, and Liability Act 

CG cleanup goal 

COC constituent of concern 

COPC constituent of potential concern 

CTE central tendency exposure 

EC Engineering Control 

ELCR excess lifetime cancer risk 

F.A.C. Florida Administrative Code 

FL PRO Florida Petroleum Range Organics 

EPC exposure point concentration 

FDEP Florida Department of Environmental Protection 

FS Feasibility Study 

FSA Feasibility Study Addendum 

ft2 square feet 

GIR General Information Report 

HHRA Human Health Risk Assessment 

HI Hazard Index 

HQ Hazard Quotient 

IRA Interim Remedial Action 

LUC land use control 

mg/kg milligrams per kilogram 

NAS Naval Air Station 

NPW net present worth 

PRG Preliminary Remedial Goal 

RAO Remedial Action Objective 

RBC risk-based concentration 

RfD reference dose 

RI Remedial Investigation 

RME Reasonable Maximum Exposure 

SCTL soil cleanup target level 

TBC to be considered 
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TRPH total recoverable petroleum hydrocarbons 

TtNUS Tetra Tech NUS, Inc. 

USEPA United States Environmental Protection Agency 

UST underground storage tank 
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1.0 INTRODUCTION 
 
 
Tetra Tech NUS, Inc., (TtNUS) under contract N62467-94-D-0888 to the Department of the Navy, 

Southern Division, Naval Facilities Engineering Command, is submitting this Feasibility Study (FS) 

Addendum (FSA) to address changes at Site 33, Midfield Maintenance Hangar, Building 1454, since 

submittal of the original FS in March 2001 (TtNUS, 2001a).  The original FS included six sites at Naval Air 

Station (NAS) Whiting Field: Sites 3, 4, 6, 30, 32 and 33.  Section 7.0 of the FS addressed surface and 

subsurface soil at Site 33. 
 

The changes at Site 33 addressed in this FSA include the following activities undertaken and 

determinations made after the submittal of the FS: 

 

• Underground Storage Tank (UST) Removal - In August 2000, the UST at Site 33 was removed 

along with a small amount of soil [CH2M HILL Constructors Inc. (CCI), 2001].  Confirmation soil 

samples identified no constituents exceeding regulatory screening levels. 

 

• Arsenic, originally identified as a constituent of concern (COC), was determined to be naturally 

occurring at Site 33.  Based on additional review of inorganic data from the facility and 

surrounding area in April 2001, the observed arsenic values were determined to represent 

naturally occurring levels [Florida Department of Environmental Protection (FDEP), 2001].  

Because the identified human health risks associated with arsenic are now considered to be due 

to naturally occurring levels, arsenic will not be retained as a COC and remediation of arsenic in 

surface and subsurface soil is not required at Site 33.   

 

• Change in Screening Criteria - Over the course of the investigations at this site, United States 

Environmental Protection Agency (USEPA) Region IV changed its screening criteria for 

evaluation of hazardous waste-related sites from USEPA Region III risk-based 

concentrations (RBCs) to USEPA Region IX Preliminary Remedial Goals (PRGs) (USEPA, 2002).  

Therefore, analytical results are now compared to the USEPA Region IX PRGs and FDEP soil 

cleanup target levels (SCTLs) for commercial/industrial exposure (FDEP, 1999). 
 

• The individual metal constituents aluminum, iron, manganese and vanadium have no direct 

evidence of site-related use at Site 33 and the process and procedures at this site did not likely 

contribute to the presence of these inorganic analytes in surface or subsurface soil.  Additionally, 

the site-specific values for these inorganics are within the range of levels found at NAS Whiting 

Field and of naturally occurring levels throughout the southeastern United States.  The Remedial 
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Investigation (RI) for NAS Whiting Field Site 40, Basewide Groundwater, contains the appendix 

“Inorganics in Soil at NAS Whiting Field”, presenting the technical basis for this determination.  

Considering the information presented above, aluminum, iron, manganese, and vanadium are not 

considered constituents of potential concern (COPCs) for Site 33 surface and subsurface soils. 

 
1.1 PURPOSE 
 

The purpose of this FSA is to evaluate the impact of the changes discussed above on the surface and 

subsurface soils at Site 33. The specific items to be evaluated include: 
 
• Removal of the abandoned UST including the excavation and removal of petroleum-contaminated 

soil. 
 
• Soil screening criteria changed to USEPA Region IX PRGs. 
 
• Revised Human Health Risk Assessment (HHRA). 

 
1.2 REPORT ORGANIZATION 
 

This FSA is organized into four chapters.  Chapter 1.0 presents the purpose of the FSA.  Chapter 2.0 

discusses environmental conditions at the site including a summary of UST removal activities and the 

revised HHRA, and Chapter 3.0 presents remedial action objectives (RAOs) including Cleanup Goals 

(CGs) and areas and volumes of soil requiring remedial action.  Revised remedial action alternatives are 

discussed in Chapter 4.0.  

 

This addendum also includes the following Appendices. 

 

• Appendix A UST Removal Data 

• Appendix B Revised Human Health Risk Assessment for Site 33  

• Appendix C Tables 7-8 and 7-9 From Original FS (TtNUS, 2001a) 

• Appendix D Remedial Alternatives Cost Estimate 
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2.0 ENVIRONMENTAL CONDITIONS 
 
 
Site 33 is located at the Midfield Maintenance Hangar, Building 1454 (Figure 2-1).  The site consists of 

Building 1454 and the adjacent area where the former waste oil tank UST was located. 
 

Environmental conditions at Site 33 are described in detail in the RI Report (TtNUS, 1999) and the FS 

(TtNUS, 2001a).  Only the UST removal activities and the associated revised HHRA are discussed in the 

following sections. 
 
2.1 UST REMOVAL ACTIVITIES 
 

In August 2000, the UST at Site 33 was removed by CCI.  Removal activities are described in detail in the 

Project Completion Report, UST Removal at Sites 30, 32, and 33 (CCI, 2001).  The project scope 

included excavation and removal of the previously abandoned UST, transportation and disposal of 

petroleum-contaminated soil, collection and analysis of confirmatory soil samples, placement and 

compaction of clean backfill soil in the excavation area, and site restoration.  The intent of the limited 

excavation was to remove contaminated soil surrounding the UST, thereby eliminating the potential 

contamination source and to obtain clean closure, if possible.  
 

The 846-gallon UST was reportedly in operation from 1943 through 1986.  The tank was reportedly 

abandoned in place and filled with sand in 1986.  Upon inspection in August 2000, the tank was 

determined to be either partially or totally full of liquids with minor amounts of sand.  Waste disposal 

profile samples were collected from the tank, and all solid and liquid wastes were disposed of in 

accordance with state and local regulations.  
 
Soil at the Site 33 UST area was excavated to an average depth of 10 feet below land surface (bls).  After 

receiving the initial excavation confirmation sampling results, further excavation of the eastern edge was 

required and conducted to achieve clean closure.  Approximately 80 cubic yards of contaminated soil 

were removed and disposed of as nonhazardous waste.  The excavation measured approximately 17 by 

20 feet and was approximately 10 feet deep.  The areal extent of the excavation and confirmation sample 

data are included in Appendix A. 
 

Post-excavation confirmation sampling included collection of six soil samples plus a duplicate.  Samples 

from the sidewalls of the excavation were collected from 8 feet bls.  The bottom sample and its duplicate 

were collected at 10 feet bls.  The confirmation samples exhibited no soil concentrations above FDEP 

SCTLs or USEPA Region IX PRGs other than arsenic, now determined to be naturally occurring at NAS 

Whiting Field (FDEP, 2001).  Analytical results are summarized in Appendix A. 
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Figure 2-1 Site 33 Plan 
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Site restoration included backfilling the excavated area with clean soil from an off site source and 

covering the soil with sod. 

 
2.2 SUMMARY OF REVISED HHRA 
 

The revised HHRA conservatively estimates the potential risk to human health using historic analytical  

data and recent UST removal analytical data for surface and subsurface soils from 0 to 15 feet bls.  The 

original HHRA was included in the RI Report (TtNUS, 1999).  Details of the revised HHRA are presented 

in Appendix B.  A summary of the revised HHRA is provided below. 

 

There were no carcinogenic COPCs identified in surface or subsurface soils at Site 33.  Therefore, there is 

no cancer risk associated with exposure to surface or subsurface soils.  Total recoverable petroleum 

hydrocarbons (TRPH) was selected as the only COPC for surface and subsurface soils at Site 33.   

 

For the current land use condition, risks for the construction worker were evaluated for exposure to 

subsurface soil.  The concentration of TRPH in subsurface soil at Site 33 [7,790 milligram per kilogram 

(mg/kg)] exceeded the FDEP SCTL industrial criteria.  For the construction worker, the reasonable 

maximum exposure (RME) Hazard Index (HI) from exposure to TRPH in subsurface soil (0.17) is less than 

the USEPA and FDEP target benchmark of 1.0 for all receptors. 

 

There are no current complete exposure pathways for surface soil at Site 33 since most of the site is 

covered with concrete and asphalt concrete pavement (see Figure 2-1).  The only boring location with 

TRPH concentrations exceeding the FDEP SCTL (residential) in surface soil is 33SB5 (see Appendix B-1) 

and this location is covered with concrete.  Although it is unlikely the concrete will be removed from 

Site 33 in the future, exposure to surface soils under this scenario was evaluated.  Based on this 

scenario, TRPH is a RME HI risk driver for the child resident at Site 33.  The RME HI for the child receptor 

is 1.1 at Site 33.  For all other receptors at Site 33, the TRPH HI is less than unity.  However, due to the 

uncertainty associated with the TRPH reference dose (RfD), the calculated HI is likely to be 

overestimated. 
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3.0 REMEDIAL ACTION OBJECTIVES 
 
 
The RAOs in for Site 33 are:   
 

• To prevent residential development on the site. 
 
• To protect the industrial worker from carcinogenic and non-carcinogenic risks associated with 

incidental ingestion of, inhalation of, and dermal contact with contaminated soils. 
 
• To comply with federal and state applicable or relevant and appropriate requirements (ARARs) 

and to be considered (TBC) guidance in accordance with accepted USEPA and FDEP guidelines. 

 

The RAOs for this site are based on the following criteria: 
 
• Although there are no human health risks associated with the current and anticipated future 

commercial/industrial use of this site, unacceptable human health risk exists for direct exposure 

to surface or subsurface soil based on a future hypothetical residential use of the site. 
 
• FDEP SCTLs (commercial/industrial land use). 
 
• USEPA Region IX PRG values (commercial/industrial land use). 
 

The current and future use of the property at this site remains industrial, and the current and future 

receptors are occupational and construction workers in direct contact with the soil. 
 
3.1 CLEANUP GOALS 
 

CGs establish acceptable exposure levels protective of human health and the environment. CGs are 

based on regulatory requirements, USEPA-acceptable risk levels, and assumptions regarding ultimate 

land uses, as well as contaminant pathways.  Specifically, CGs are used to determine COCs, to estimate 

areas and volumes of impacted media, and set performance standards for potential remedial alternatives.   
 
CGs are determined based on ARARs and TBC criteria, chemicals and media of interest, and exposure 

pathways.  The CGs for this site are now formulated based on the following criteria: FDEP SCTLs 

[Chapter 62-777, Florida Administrative Code (F.A.C.)] for direct commercial/industrial exposure, and 

USEPA Region IX PRGs.  The current and anticipated future use of the site is for industrial purposes; 

therefore, the exposure pathways are occupational and construction workers. 
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Cleanup of inorganic analytes below their established background concentrations will not be performed; 

therefore, background concentrations will be used as the lower limit for CGs.  The CG selection process 

is summarized below. 
 

1. The lower value of the FDEP SCTLs (Chapter 62-777, F.A.C.) and the USEPA Region IX PRGs 
for commercial/industrial direct exposure, will be used as CGs. 

 
2. Background concentration will be used as the lower limit for the CG of inorganic COCs. 

 
Table 3-1 provides a list of the surface and subsurface soils CGs for Site 33. 
 

TABLE 3-1 
DETERMINATION OF CLEANUP GOALS AT SITE 33 

 
NAS WHITING FIELD 
MILTON, FLORIDA 

 
Constituent of 

Potential 
Concern1 

Units 62-777, F.A.C. 
Commercial/ 

Industrial SCTL2 

USEPA 
Region IX 
Industrial 

PRGs3 

Lower 
Value 

Risk 
Driver4 

Surface Soil 
Background5

Surface 
Soil CG 

Subsurface 
Soil 

Background5

Subsurface 
Soil CG 

TRPH  mg/kg 2,500 NA 2,500 NA NA 2,500 NA 2,500 
 
1Combined list of all COPCs for Site 33 (surface and subsurface soil). 
 
2Table 2, Soil Cleanup Target Levels, Technical Report: Development of Soil Cleanup Target Levels (SCTLs) for Chapter 62-777, 
F.A.C. (May 1999).  
 
3USEPA Region IX Preliminary Remedial Goal Table, October 2002.  
 
4Soil Basis Codes:  N = Noncarcinogen, C = Carcinogen 
 
5Table 3-18, GIR, Remedial Investigation and Feasibility Study, ABB-ES, 1998.  Background screening value for inorganics is two 
times the mean detected concentration. 
 
mg/kg – milligrams per kilogram 
 
NA – Not Applicable 
 
CG – Cleanup Goal 
 
3.2 CONSTITUENTS OF CONCERN 
 

The original FS identified arsenic and TRPH in subsurface soil as the only COCs for Site 33. Because 

arsenic has been determined to be naturally occurring, it is no longer retained as a COC.  The revised 

COCs for Site 33 have been determined by comparing the soil CG value against the COPC’s site-specific 

representative concentration.  The site specific representative concentration for TRPH in subsurface soil, 

the only COPC identified for Site 33, is 7,790 mg/kg.  This maximum detected concentration exceeds the 

CG of 2,500 mg/kg.  Any COPC with a site-specific representative concentration exceeding the CG 

becomes a COC.  In summary, TRPH is the only COC in subsurface soil.  The estimated area impacted 

by this COC in subsurface soil is shown on Figure 3-1. 
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3.3 AREA AND VOLUME OF SOIL REQUIRING REMEDIAL ACTION 
 
The area and volume of soil with the COC exceeding the CG are estimated by comparing the direct 

contact soil CG for the COC to the site-specific analytical data.  This information, in addition to analytical 

data from nearby locations not exceeding the CG, is used to estimate the area and volume of soil 

requiring remedial action.  
 

The estimated volume of impacted soil calculated for the location exceeding the CG is based on 

Table 5-4 of the original FS.  The rationale for estimating the area and vertical extent of impacted soil is 

presented in the following paragraphs.   
 

The area around sample 33SB09 is not included in the revised calculations for volume of impacted soil 

because arsenic at Site 33 is naturally occurring and is no longer considered a COC. 

 

The area excavated during the UST removal project is shown on Figure 3-1 and in Appendix A.  The 

depth of excavation was approximately 10 feet.  Confirmation soil samples from the bottom and sidewalls 

of the excavation identified no constituent concentrations above risk-based screening levels. 

 

The sample location 33SB02 is considered a localized area of impact (10 foot radius).  TRPH was 

detected at a concentration of 7,790 mg/kg at 5 to 7 feet bls, but the samples collected at 10 to 12 feet 

and 15 to 17 feet bls did not have TRPH concentrations above the CG.  The impacted area was 

estimated to extend to 9 feet bls (Figure 3-1).  In addition, TRPH was detected above the CG in the 

sample collected at 35 to 37 feet bls.  The deeper samples, starting at 60 feet bls, did not have impact 

above the CG; therefore, the impact was estimated to extend to 50 feet bls.  Based on a localized area, 

the total estimated volume of impact at 33SB02 is 560 cubic yards. 

 

The estimated area [approximately 310 square feet (ft2)] and volume (560 cubic yards) impacted by 

TRPH associated with boring location 33SB02 remains unchanged from the original FS.   



��

��

��

��

��
��������
��

��
��

��

��

��

��

��

��

�� ��

��

���������	
�


���������
	
�

���������

���	
� ���	
�

���	


��	

�

��	

�

���	
�

���	��

��	

�

���	��

���	�


���	
�

���	
�

���	
�
������
�������
�

����	
�

������
�
����	�
�

���	
�
������
�

����	
�

����������������� �!�"
#$���%�&�'()(����


*

��

��

��
���� ��

��

��

��

��

���	
�

���	
�

����	�
�

����	
�
����	
�
������
�

������
�

������
�
������
�

�����������	
�����
����������

��������
����������	�
��
��������������������

���������� �	
�

���
���������	��	

��	��

����������
����������	��	�����
����	������
��	
���	��	�����	�
����������
�
���
������������������ !"#"�����

	����
��

�	
�

�	
�

	����������

��	�������� ���

	����������

#

�� ��

����

����������

��	����� �	
� ���
�	�
�������

!## # !## �$$%

�

##&�

�$'($

�)*+
�,+$-*./

������

�0,.+,'1�%20(%02$
	332)4,5*%$��,%$��)0'+*26

�� �),.��)2,'1��)(*%,)'

�4(*7*%,)'�	2$*

�8%,5*%$+�	2$*�)9��53*(%$+�
�0:8029*($��),.

���;��.$*'03��)*.
�������
��;��.)2,+*��$3*2%5$'%�)9
������������������������'7,2)'5$'%*.��2)%$(%,)'�	1$'(6
������������������������),.��.$*'03�
*21$%��$7$.

<��#"=���	���

# �# �$$%

����


��
�������
��	
���	��	����	�
������
����
�
���
�������������

�������	���	����������	��������
������������������

�	�����
���������>����
��>�������	

�)%$8�
!?��
����;�
)%*.��$()7$2*:.$��$%2).$05��6+2)(*2:)'8�
�?���$80.%8�8@)-'�$4($$+��������
�8�9)2�����
������)55$2(,*.�'+08%2,*.��*'+��8$�
�?��	..�0',%8�,'�51/1�



Rev. 2 
09/17/04 

 

471203005 4-1 CTO 0028 

4.0 AMENDED DESCRIPTION AND EVALUATION OF 
REMEDIAL ALTERNATIVES 

 
 
4.1 AMENDED DESCRIPTION OF ALTERNATIVES 
 

Identification and screening appropriate technologies for remedial alternatives addressing the RAOs 

developed for Site 33 were presented in the FS.  Each technology was then screened based on site- and 

waste-limiting characteristics. Four soil remedial alternatives were developed in the original FS 

representing a range of options.  All of those options, except the No Action alternative, included UST 

removal.  For reference, Appendix C contains a copy of the original FS description (Table 7-8) and 

evaluation of remedial alternatives for Site 33 (Table 7-9).  This section of the FSA presents a revised 

description of the four original remedial alternatives eliminating the UST removal component, as well as 

the subsurface soil removal component for soil containing arsenic.  Table 4-1 shows a comparison 

between the soil remedial alternatives identified in the original FS and this FSA. 
 
4.2 AMENDED EVALUATION OF ALTERNATIVES 
 

This section compares the impact of the UST removal and changes in soil COCs (deletion of arsenic) 

upon the evaluation of the four above remedial alternatives in accordance with the seven Comprehensive 

Environmental Response, Compensation, and Liability Act (CERCLA) criteria, as originally provided in the 

FS.  A summary of this comparison is provided in Table 4-2. 

 
4.2.1 Overall Protection Of Human Health And The Environment 
 

There is no change in the relative overall protection of human health and the environment of 

Alternatives 1 through 4.  Alternative 1 remains least protective and Alternative 4 still provides the highest 

level of overall protection.  The changes in COCs only impact the overall protectiveness of Alternatives 2 

and 3.  These two alternatives are also slightly more protective because arsenic is no longer considered a 

COC. 

 
4.2.2 Compliance with ARARs 
 

The changes in COCs only impact the compliance of Alternatives 2 and 3 with chemical-specific ARARs.  

Compliance with the ARARs for the persistent arsenic is no longer required.  There is no change in the 

compliance of Alternatives 1 and 4 with chemical-specific ARARs and with the compliance of 

Alternatives 1, 2, 3, and 4 and with location- and action-specific-ARARs. 
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TABLE 4-1 
 

COMPARISON OF ORIGINAL FS AND FSA DESCRIPTION OF SOIL REMEDIAL ALTERNATIVES 
SITE 33 

NAS WHITING FIELD 
MILTON, FLORIDA 

 

Alternative Number Alternative Type Representative Process Options Combined into 
Alternatives Alternative Description 

FS 
(March 2001) 

FS Addendum 
(August 2004) 

FS 
(March 2001) 

FS Addendum 
(August 2004) 

FS 
(March 2001) 

FS Addendum 
(August 2004) 

FS 
(March 2001) 

FS Addendum 
(August 2004) 

Alternative S33-1 
No Action 

Alternative 1 
No Action 

No Action None None None • Five - year Reviews. • No Action (Five-year review will be part of LUC Remedial 
Design). 

Alternative S33-2 
UST Removal and LUCs 

Alternative 2 
ECs and LUCs 

Source Removal / 
Containment /Limited Action 
– No or Minimal Treatment 

Limited Action – No or 
Minimal Treatment 

LUCs, Remove UST  ECs and LUCs • LUCs including LUCAP and LUCIP. 
 
• Excavate and remove UST.* 
• Posting of warning signs. 
• Five-year site reviews. 

• ECs and LUCs (LUC Remedial Design will establish  
LUCIP). 

• (UST removed, August 2000). 
• Posting of warning signs 
• (Five-year review will be part of LUC Remedial Design.) 

Alternative S33-3 
UST Removal, Soil Venting, 
and LUCs 

Alternative 3 
Soil Venting and LUCs 

Source Removal /  
Containment /  
Limited Action – Minimal 
Treatment 

Limited Action – Minimal 
Treatment 

LUCs, Remove UST, In Situ 
Soil Venting 

LUCs and Soil Venting • LUCs including LUCAP and LUCIP. 
• Delineation/confirmatory sampling of subsurface soil 

adjacent to 33SB02. 
• Excavate and remove UST.* 
• Install and operate an in situ soil venting system for 

subsurface soil at location 33SB02. 
• Posting of warning signs. 
• Five-year site reviews. 

• LUCs (LUC Remedial Design will establish LUCIP). 
• (No delineation sampling, no surface soil excavation 

planned.)      
• (UST’s removed, August 2000.) 
• Install, operate, and monitor a soil venting system for 

subsurface soil at locations 33SB02. 
• Posting of warning signs. 
• (Five-year review will be part of LUC remedial design.) 

Alternative S33-4 
UST Removal, Subsurface 
Soil (exceeding PRGs)  
Removal, and LUCs 

Alternative 4 
Subsurface Soil 
(exceeding CGs) 
Removal and LUCs 

Treatment / Bulk Removal – 
Minimizes 
Long-Term Management 

Treatment/Bulk Removal – 
Minimizes 
Long-Term Management 

LUCs, Remove UST, Bulk 
Excavation, Disposal 

LUCs, Bulk Excavation, 
Disposal 

• LUCs including LUCAP and LUCIP. 
 
• Delineation/confirmatory sampling of subsurface soil 

adjacent to 33SB02 and 33SB09. 
 
 
• Excavate and remove UST.* 
 
• Demolition and removal/disposal of asphalt and concrete 

pavement. 
 
• Excavation/disposal of subsurface soil exceeding PRGs at 

33SB02 and 33SB09. 
 
• Backfill excavations with clean fill. 
 
• Replace asphalt or concrete pavement. 
 
• Establish vegetative cover. 
 
• Posting of warning signs. 
 
• Five-year site reviews. 

• LUCs (LUC Remedial Design will establish LUCIP). 
 
• Delineation/confirmatory sampling of surface and 

subsurface soil adjacent to 33SB02 (Arsenic no longer a 
COC; remediation of soil at 33SB09 not required).    

 
• (UST removed, August 2000.) 
 
• Demolition and removal/disposal of asphalt and concrete 

pavement. 
 
• Excavation/disposal of surface and subsurface soil 

containing TRPH exceeding CGs at 33SB02. 
 
• Backfill excavations with clean fill. 
 
• Replace asphalt or concrete pavement. 
 
• Establish vegetative cover. 
 
• Posting of warning signs. 
 
• (Five-year review will be part of LUC Remedial Design.) 

 
COC = constituent of concern 
ECs = Engineering Controls 
LUCs = Land Use Controls 
LUCAP = LUC Assurance Plan 
LUCIP = LUC Implementation Plan 
PRG = Preliminary Remedial Goal 
TPH = Total Petroleum Hydrocarbons  
TRPH = Total Recoverable Petroleum Hydrocarbons (FS refers to TPH; FS Addendum refers to TRPH) 
UST = Underground Storage Tank 
 
 
Reference: Table 7-8, FS (TtNUS, 2001)  
 
*The Project Completion Report, UST Removal at Sites 30, 32, and 33 (CCI, 2001) documenting the August 2000 removal of the UST at Site 33 was finalized in August 2001.  The FS (TtNUS, 2001a) was finalized in March 2001 and did not incorporate the UST removal activities.
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TABLE 4-2 
 

SUMMARY OF COMPARATIVE IMPACT OF CHANGES IN COCS ON EVALUATION OF REMEDIAL ALTERNATIVES  
SITE 33 

NAS WHITING FIELD 
MILTON, FLORIDA 

 
PAGE 1 OF 2 

 

Criteria Alternative 1 
No Action 

Alternative 2 
ECs and LUCs 

Alternative 3 
Soil Venting and LUCs 

Alternative 4 
Subsurface Soil (exceeding CGs) 

Removal, and LUCs 
THRESHOLD CRITERIA 

Overall Protection of Human Health and the Environment 
Human Health Protection No change No change.   No change No change 
Environmental Protection No change More protection because of elimination of 

arsenic as a COC 
More protection because of elimination of 

arsenic as a COC 
No change 

Compliance with Applicable or Relevant and Appropriate Requirements (ARARs) 
Compliance with Chemical-
Specific ARARs 

No change Compliance with ARAR for persistent 
arsenic no longer required. 

Compliance with ARAR for persistent 
arsenic no longer required. 

No change 

Compliance with Action-
Specific ARARs 

No change No change No change No change 

Compliance with Location-
Specific ARARs 

No change No change No change No change 

Compliance with Other Criteria No change No change No change No change 
BALANCING CRITERIA 

Long-Term Effectiveness and Permanence 
Reduction in Residual Risk No change Decreased residual risk because of 

elimination of arsenic as a COC 
Decreased residual risk because of 

elimination of arsenic as a COC 
No change 

Long-Term Reliability of 
Controls 

No change No change No change No change 

Need for 5-Year Review No change No change No change No change 
Prevention of Exposure to 
Residuals 

No change No change No change No change 

Potential Need for 
Replacement of Technical 
Components after Remedial 
Objectives Are Achieved 

No change No change No change No change 

Long-Term Management No change No change No change No change 
Reduction of Mobility, Toxicity, or Volume through Treatment 
Amount Destroyed or Treated No change Less amount of COCs required to be 

destroyed/treated; arsenic no longer a 
COC. 

Less amount of COCs required to be 
destroyed/treated; arsenic no longer a 

COC. 

Less amount of COCs required to be 
destroyed/treated; arsenic no longer a 

COC. 
Reduction in Mobility, Toxicity, 
or Volume 

No change No change of reduction in mobility and 
toxicity.  More reduction of volume.  

No change of reduction in mobility and 
toxicity.  More reduction of volume. 

No change 

Irreversibility of Treatment No change No change No change No change 
Type and Quantity of 
Residuals Remaining after 
Treatment 

No change No change No change No change 
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TABLE 4-2 
 

SUMMARY OF COMPARATIVE IMPACT OF CHANGES IN COCs ON EVALUATION OF REMEDIAL ALTERNATIVES 
SITE 33 

NAS WHITING FIELD 
MILTON, FLORIDA 
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Criteria Alternative 1 
No Action 

Alternative 2 
ECs and LUCs 

Alternative 3 
Soil Venting and LUCs 

Alternative 4 
Subsurface Soil (exceeding CGs) 

Removal and LUCs 
Short-Term Effectiveness 
Community Protection During 
Implementation 

No change No change No change No change 

Worker Protection During 
Implementation 

No change No change No change No change 

Environmental Impacts No change No change No change No change 
Construction Time No change No construction required: UST removed 

during the removal action in August 2000. 
No change Less construction time due to less soil to be 

excavated/disposed (less than 6 months). 
Time Until RAOs and CGs are 
Achieved 

No change No change for time to meet RAOs.  Less 
time will be required to meet CG because 

of elimination of arsenic as a COC. 

No change for time to meet RAOs.  
Less time will be required to meet CG 
because of elimination of arsenic as a 

COC. 

No change in time to meet RAOs.  Less time 
will be required to meet CG because of 

elimination of arsenic as a COC. 

Implementability 
Ability to Construct and Operate 
the Technology 

No change. No change No change No change 

Reliability of Technology No change No change No change No change 
Ease of Undertaking Additional 
Remedial Action, if Required 

No change No change No change No change 

Ability to Monitor Effectiveness No change No change No change No change 
Permitting Requirements No change No change No change No change 
Coordination with Other Agencies No change No change No change No change 
Availability of Services and 
Capabilities 

No change No change No change No change 

Availability of Equipment, 
Specialists, and Materials 

No change No change No change No change 

Costa 
Capital Costs No change $24,613 (decrease) $16,206 (decrease) $150,502 (decrease) 
Short-Term O&M  No change No change No change No change 
Long-Term O&M     

5-Year Review b No change No change No change 
Land-Use Controls No change $253 (increase) No change No change 

Total Project Present Worth Cost No change 
$0 (Total) b 

$21,130 (decrease) 
$82,186 (Total) 

$16,206 (decrease) 
$186,934 (Total) 

$150,502 (decrease) 
$243,457 (Total) 

NOTES: 
 
ARAR Applicable or relevant and appropriate requirement 
CG Cleanup Goal 
COC Constituent of concern 
EC Engineering Control 
LUC Land use control 
O&M Operation & Maintenance 
RAO Remedial Action Objective 
a Values shown represent the amount of decrease or increase in cost from original FS estimate. Present worth cost details are provided in Appendix C. 
b The original FS included costs for 5-year reviews; however, no 5 year-reviews are included for the No Action alternative in this re-evaluation. 
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4.2.3 Long-Term Effectiveness and Permanence 
 
The changes in COCs only impact the long-term effectiveness and permanence of Alternatives 2 and 3.  

Residual risks associated with these two alternatives are reduced because of the elimination of persistent 

arsenic as a COC. 

 
4.2.4 Reduction of Mobility, Toxicity, or Volume Through Treatment 
 
The changes in COCs do not impact the reduction of mobility, toxicity, or volume provided by 

Alternative 1.  The changes in COCs do not impact the reduction of mobility or toxicity provided by 

Alternatives 2, 3, and 4.  However, the estimated volume of soil to be treated is approximately 560 cubic 

yards less than the estimate presented in the original FS due to the elimination of arsenic as a COC. 

 
4.2.5 Short-Term Effectiveness 
 
The changes in COCs have a slight impact on the short-term effectiveness of Alternatives 2, 3, and 4.  

Alternative 2 requires no construction time because the UST has been removed.  Alternative 2, 3, and 4 

may achieve the CG sooner because arsenic is no longer a COC.  Alternative 4 construction time would 

be reduced because arsenic is no longer a COC and less soil would be required to be excavated. 

 
4.2.6 Implementability 
 
The changes in COCs have no impact on the implementability of any of the four alternatives. 

 
4.2.7 Cost 
 
The changes in COCs have a small impact on the cost of Alternatives 2, 3, and 4.  The removal of arsenic 

as a COC reduces the cost of Alternative 4 due to the elimination of the subsurface soil removal 

associated with boring location 33SB09 (arsenic in the 14-16 foot bls interval).  The UST removal 

(CCI, 2001) also reduces the cost of Alternatives 2, 3, and 4 due to the elimination of this component from 

these three alternatives.  The estimated net present worth (NPW) for Alternative 2 ($82,186), has 

decreased by $21,130 from the cost presented in the FS.  The estimated NPW for Alternative 3 

($186,934) and Alternative 4 ($243,457) decreased by $16, 206, and $150, 502, respectively, from the FS 

estimate.  Table 4-2 shows the amount of decreased in cost for Alternatives 2, 3, and 4 as well as the 

overall total present worth cost for each alternative.  The NPW costs are detailed in Appendix D. 

 
4.3 SUMMARY 
 

As discussed in Sections 4.1 and 4.2 and as further illustrated on Tables 4-1 and 4-2, recent 

developments at Site 33 have had very little impact on the findings of the original FS.  There are no 

significant changes to the CERCLA evaluation of remedial alternatives.  Therefore, the remedial 

alternatives and their comparative evaluation as presented in this FSA are not significantly different from 

those presented in the original FS report.   



Rev. 2 
09/17/04 

 

471203005 R-1 CTO 0028 

REFERENCES 
 
 
ABB-ES (ABB Environmental Services, 1998).  Remedial Investigation and Feasibility Study, General 

Information Report, Naval Air Station Whiting Field, Milton, Florida. Prepared for 

SOUTHNAVFACENGCOM, North Charleston, South Carolina.   

 

CCI (CH2M HILL Constructors, Inc.), 2001.  Project Completion Report, UST Removal at Sites 30, 32, 33, 

Naval Air Station Whiting Field, Milton, Florida. August. 

 

FDEP (Florida Department of Environmental Protection), 1999.  Technical Report: Development of Soil 

Cleanup Target Levels for Chapter  F.A.C. 62-777. Final Report. May 26. 

 

FDEP, 2001. Letter from James Cason, FDEP, to James Holland, Whiting Field, April 11.   
 

TtNUS (Tetra Tech NUS, Inc.), 1999.  Remedial Investigation for Surface and Subsurface Soil at Sites 3, 4, 

6, 30, 32, and 33, Naval Air Station Whiting Field, Milton, Florida.  Prepared for SOUTHNAVFACENGCOM, 

North Charleston, South Carolina. September. 

 

TtNUS, 2001a.  Feasibility Study for Surface and Subsurface Soil at Sites 3, 4, 6, 30, 32, and 33, Naval 

Air Station Whiting Field, Milton, Florida.  Prepared for SOUTHNAVFACENGCOM, North Charleston, 

South Carolina. March. 

 

TtNUS, 2001b.  Proposed Plan for Site 33, Midfield Maintenance Hangar Naval Air Station Whiting Field, 

Milton, Florida.  Prepared for NAVFAC EFD SOUTH, North Charleston, South Carolina. June. 

 

United States Environmental Protection Agency (USEPA), 1999.  Region III Risk-Based Concentration 

(RBC) Table.  April 12. 

 

USEPA, 2002.  Region IX Preliminary Remediation Goals (PRGs) Table 2002 Update.  USEPA 

Region IX, San Francisco, CA.  October 1 



Rev. 2 
09/17/04 

 

471203005  CTO 0028 
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APPENDIX B 
 

REVISED HUMAN HEALTH RISK ASSESSMENT 
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ACRONYMS 
 
ABB-ES ABB Environmental Services 

bls below land surface 

COPC constituent of potential concern 

CTE central tendency exposure 

ELCR excess lifetime cancer risk 

FL PRO Florida Petroleum Range Organics 

EPC exposure point concentration 

FDEP Florida Department of Environmental Protection 

FSA Feasibility Study Addendum 

GIR General Information Report 

HHRA Human Health Risk Assessment 

HI Hazard Index 

HQ Hazard Quotient 

mg/kg milligrams per kilogram 

PRG Preliminary Remedial Goal 

RfD reference dose 

RI Remedial Investigation 

RME Reasonable Maximum Exposure 

SCTL soil cleanup target level 

TRPH total recoverable petroleum hydrocarbon 

USEPA United States Environmental Protection Agency 
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1.0 INTRODUCTION 
 

This revised Human Health Risk Assessment (HHRA) was conducted in conjunction with the Feasibility 

Study Addendum (FSA) for NAS Whiting Field Site 33 for surface and subsurface soils.  The revised 

HHRA conservatively estimates the potential risk to human health considering historic analytical data, 

UST confirmation soil analytical data (August 2000), and arsenic, aluminum, iron, manganese, and 

vanadium being present at naturally occurring concentrations at Site 33.  The original HHRA was included 

in the Remedial Investigation (RI) Report (TtNUS, 1999). 

 

The first step of the re-evaluation was to determine a revised list of constituents of potential concern 

(COPCs).  United States Environmental Protection Agency (USEPA) Region IV currently requires the use 

of USEPA Region IX Preliminary Remedial Goal (PRGs) to select COPCs, therefore, Florida Department 

of Environmental Protection (FDEP) soil cleanup target level (SCTLs) and USEPA's Region IX PRGs 

were used in this analysis to select COPCs in surface and subsurface soils for this evaluation. 

 

Arsenic concentrations at NAS Whiting Field have been determined to be naturally occurring 

(FDEP, 2001). The individual metal constituents aluminum, iron, manganese and vanadium have no 

direct evidence of site-related use at Site 33 and the process and procedures at this site did not likely 

contribute to the presence of these inorganic analytes in surface or subsurface soil.  Additionally, the site-

specific values for these inorganics are within the range of levels found at NAS Whiting Field and of 

naturally occurring levels throughout the southeastern United States.  The RI for NAS Whiting Field 

Site 40, Basewide Groundwater, contains the appendix “Inorganics in Soil at NAS Whiting Field” 

presenting the technical basis for this determination.  Considering the information presented above, 

aluminum, arsenic, iron, manganese, and vanadium are not considered COPCs for Site 33 surface and 

subsurface soils.   

 

The steps employed in the RI baseline HHRA have been used in this revised HHRA.  The steps include: 

 

• Selection of COPCs – Section 1.1 

• Exposure Assessment – Section 1.2 

• Toxicity Assessment – Section 1.3 

• Risk Characterization – Section 1.4 

• Uncertainty Analysis – Section 1.6 
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The risk screening for human health uses the FDEP SCTLs (FDEP, 1999) and the USEPA Region IX 

PRGs (USEPA, 2002) to conservatively assess exposure and toxicity.  The five steps for performing the 

risk screening are described in detail in the following sections. 

 
1.1 Selection of COPCs 
 

The following factors are considered in the selection of COPCs for human receptors: 

 

1) Occurrence and distribution of chemicals in the environmental media 

2) Individual chemical toxicity 

3) Adjustment for multiple chemical exposures 

4) Comparisons of site-specific concentrations with corresponding background concentrations 

 

All soil samples collected from 0 to 15 feet below land surface (bls) at Site 33 were evaluated for COPC 

selection.  Only those chemicals detected in at least one sample were screened against the lesser of the 

USEPA Region IX PRG or the FDEP SCTL for the commercial/industrial direct exposure pathway.  

 

The USEPA Region IX PRGs are screening levels corresponding to fixed levels of risk, either an excess 

lifetime cancer risk (ELCR) of one in a million (1.0E-06) or a non-cancer hazard quotient (HQ) of 1 or 

more.  The USEPA Region IX PRGs consider the most sensitive receptor, a residential child, for 

chemicals associated with non-cancer toxicity.  For carcinogenic chemicals, exposure is based upon the 

assumption of cumulative exposure for a residential child and a residential adult.  The FDEP residential 

SCTLs are risk-based screening levels based on either cancer risk or non-cancer toxicity, using the lower 

of values protective against ELCR of 1.0E-06 or a non-cancer HQ of 1.0.  Like the Region IX PRGs, the 

FDEP SCTLs account for exposure to chemicals in soil via incidental ingestion, dermal contact, inhalation 

of volatiles, and inhalation of particulate dusts.  To account for possible additivity of noncarcinogenic 

effects, screening levels for non-carcinogenic constituents were divided by 10. 

 

As described in the RI (TtNUS, 1999), some constituents did not have PRGs or RBCs and, therefore, 

surrogate screening values were selected.  Essential nutrients (calcium, magnesium, potassium, and 

sodium) were not considered COPCs.  Inorganic analytes were screened against background 

concentrations but all constituents selected as COPCs had maximum concentrations above background 

values. 

 

Constituents detected in soils were retained as COPCs if the maximum detected concentrations 

exceeded the adjusted screening levels and twice the mean of the background concentration.  The 
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development of the background concentrations for NAS Whiting Field, Florida is presented in the General 

Information Report (GIR), NAS Whiting Field [ABB Environmental Services, Inc. (ABB-ES), 1998].  

Additional information regarding site-specific background concentrations for arsenic, aluminum, iron, 

manganese, and vanadium at NAS Whiting Field has been discussed previously in this FSA. 

 

As shown in Table 1-1, total recoverable petroleum hydrocarbons (TRPH) was the only constituent 

identified as a COPC for surface soil and subsurface soils at Site 33.  Appendix B-1 provides a summary 

of the TRPH detections for all soil samples taken during the RI and the UST removal project. 

 
1.2 Exposure Assessment 
 

The exposure assessment for this revised HHRA remains unchanged from the baseline HHRA 

presentation in the RI. 

 

Surface Soil 
 
There is no surface soil exposure at Site 33 for the current land use scenario as an industrial area with 

concrete and asphalt pavement covering most of the ground surface.  For completeness purposes, the 

hypothetical future case assuming concrete removal was evaluated.  Receptor exposure to TRPH 

through ingestion and dermal contact was evaluated. 

 

Subsurface Soil 
 

There are no current exposures to subsurface soil.  However, construction activities in the future may 

expose construction workers to contaminants in subsurface soil.  Incidental ingestion and dermal contact 

were evaluated for construction workers exposed to contaminants in subsurface soil. 

 

Exposure Point Concentrations (EPCs) for TRPH in surface and subsurface soil were calculated 

according to Paragraph 2.5.3.3 of the GIR (ABB-ES, 1998).  Appendix D-9 of the RI presents COPCs, 

EPCs, intake, and risk calculations for Site 33 assuming the concrete is removed from the site. 

 
1.3 Toxicity Assessment 
 
The toxicity assessment evaluates the available evidence on the potential adverse effects associated with 

exposure to each COPC.  With this information, a relationship between the extent of exposure and the 

likelihood or severity of adverse human health effects is developed.  The maximum detected 

concentration of TRPH was used as the EPC for risk screening. 
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1.4 Risk Characterization 
 
Risk characterization evaluates the potential for adverse effects from exposure to COPC concentrations 

in environmental media by integrating information developed during the exposure and toxicity 

assessments.  For Site 33, quantitative estimates of non-carcinogenic risks are made for TRPH, the only 

COPC identified for the site, for each complete exposure pathway identified in the exposure assessment.  

The risk characterization methodology is described in Subsection 2.5.5 of the GIR (ABB-ES, 1998). 

 

In the RI, TRPH was addressed separately from other COPCs due to a high level of uncertainty 

associated with the risks attributed to TRPH.  Subsection 6.6 of the RI summarizes the estimated risks 

due to TRPH at Site 33.  This revised HHRA presents the previously calculated risks for TRPH, the only 

COPC, identified for Site 33. 

 
1.5 Results 
 

TRPH data (1992, 1993, 1998, and 2000) from Site 33 were re-evaluated to determine the revised 

COPCs for the site based on changed screening criteria and additional soil analytical data from the UST 

removal project.  The 1998 and 2000 data were collected following the Florida Petroleum Range Organics 

(FL-PRO) methodology.  The FL-PRO methodology analyzes the c8 to c40 chains.  The 1998 samples 

were “step-out” samples collected to evaluate the nature and extent of contamination.  Therefore, these 

samples were collected at locations away from the highest previous concentrations.  The 2000 data were 

soil confirmation samples collected from the UST removal project.  These concentrations would be 

underestimates of risk if used in the risk assessment.  The historical biased samples were analyzed for 

TRPH using USEPA Method SW418.1. 
 
The FDEP criteria for direct contact with soils is 340 milligrams per kilogram (mg/kg) for residential land 

use and 2,500 mg/kg for industrial land use (FDEP, 1999).  Concentrations detected in site surface and 

subsurface soil samples were compared to the residential criteria and the industrial criteria.  The oral 

reference dose (RfD) for TRPH was taken from the most conservative TRPH RfD presented in Table 2-9 

of the GIR (ABB-ES, 1998).  This RfD of 0.03 multiplied by the gastrointestinal absorption efficiency value 

of 0.5 (GIR, ABB-ES, 1998) converts the oral RfD to a dermal RfD of 0.02.  Hazard Indices (HIs) were 

determined using these values.  Carcinogenic risk could not be evaluated for any receptor since there is 

no cancer slope factor for TRPH. 

 
Current Land-use Conditions 
 
The concentrations of TRPH in surface soils at Site 33 (2,340 mg/kg) were more than the FDEP SCTL 

residential criteria.  These concentrations were not detected in “step-out” samples, but in the biased 
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samples collected near suspected source areas.  Since concrete covered the surface soil at Site 33, there 

were no current complete exposure pathways.   

 

The concentration of TRPH in subsurface soils at Site 33 (7,790 mg/kg) was more than the industrial 

criteria.  The risks for the construction worker were evaluated at this site.  The Reasonable Maximum 

Exposure (RME) HI for the construction worker (0.17) is less than unity.  Appendix B-2 contains copies of 

the risk estimate presented in Appendix D-3 of the RI.   

 

Hypothetical Future Land-use Conditions Assuming Concrete Removal at Site 33 

 

Although it is unlikely the concrete will be removed in the future from Site 33, TRPH exposures are 

quantified in the RI, Appendix D-9, assuming future concrete removal.  Copies of these risk calculations 

are contained in Appendix B-3 for reference.  The RME HIs for the adult trespasser, older child 

trespasser, site maintenance worker, occupational worker, and construction worker are all less than 1.0 at 

Site 33.  The RME HI for the child resident is 1.1 at Site 33; the Central Tendency Exposure (CTE) risk for 

this receptor is 0.38 at Site 33.  The RME HI for the adult resident is less than 1.0 at Site 33. 

 
1.6 Uncertainty Analysis 
 

General uncertainties associated with the risk estimation process and site-specific uncertainties are 

discussed or referenced in the RI.   

 

There is a high level of uncertainty associated with the risks attributed to TRPH.  Estimated TRPH risks 

are uncertain for the following reasons: 

 

• Recent data from the suspected source area are not represented in the risk assessment, causing 

possible overestimation of risk, assuming the concentrations of TRPH decreased over time 

through processes such as biodegradation. 

 

• The most conservative TRPH RfD was used.  It is unlikely the most conservative RfD is 

applicable to all detected TRPH; therefore, the HI is likely to be over estimated. 
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APPENDIX B-1 
 

TRPH DETECTIONS IN SOILS 
SITE 33  

NAS WHITING FIELD, MILTON, FLORIDA 
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RISK CALCULATIONS – TRPH IN SUBSURFACE SOIL 
(CURRENT LAND-USE CONDITIONS) 
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APPENDIX B-3 
 

RISK CALCULATIONS – TRPH IN SURFACE SOIL 
(HYPOTHETICAL FUTURE CONDITIONS ASSUMING CONCRETE REMOVAL) 
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TABLE 7-8 
 

SITE 33 SOIL REMEDIAL ALTERNATIVES 
 

NAS WHITING FIELD 
MILTON, FLORIDA 

 

Alternative 
Number Alternative Type 

Representative Process 
Options Combined Into 

Alternatives 

Alternative Description 

Alternative S33-1 
No Action 

No Action None • Five-year Reviews. 

Alternative S33-2 
UST Removal 
and LUCs 

Source Removal, 
Containment/Limited 
Action – No or 
Limited Treatment 

LUCs, Remove UST • LUCs including LUCAP and LUCIP. 
• Excavate and remove UST. 
• Posting of warning signs. 
• Five-Year site reviews. 

Alternative S33-3 
UST Removal, 
Soil Venting, and 
LUCs 

Source Removal, 
Containment/Limited
/Treatment Action – 
Treatment 

LUCs, Remove UST, In 
Situ Soil Venting 

• LUCs including LUCAP and LUCIP. 
• Delineation/confirmatory sampling of subsurface 

soil adjacent to 33SB02. 
• Excavate and remove UST. 
• Install and operate an in situ soil venting system 

for subsurface soil at location 33SB02. 
• Posting of warning signs. 
• Five-Year site reviews. 

Alternative S33-4 
UST Removal, 
Subsurface Soil 
(exceeding 
PRGs) Removal, 
and LUCs 

Treatment/Bulk 
Removal – 
Minimizes Long-
Term Management 

LUCs, Remove UST, Bulk 
Excavation, Disposal 

• LUCs including LUCAP and LUCIP. 
• Delineation/confirmatory sampling of subsurface 

soil adjacent to 33SB02 and 33SB09. 
• Demolition and removal/disposal of asphalt and 

concrete pavement. 
• Excavate and remove UST. 
• Excavation/disposal of subsurface soil exceeding 

PRGs at 33SB02 and 33SB09. 
• Backfill excavation with clean fill. 
• Replacement of asphalt or concrete pavement. 
• Establish vegetative cover. 
• Posting of warning signs. 
• Five-Year site reviews. 
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TABLE 7-9 
 

SUMMARY OF COMPARATIVE ANALYSIS OF SOIL ALTERNATIVES FOR SITE 33 
 

NAS WHITING FIELD 
MILTON, FLORIDA 

 
PAGE 1 OF 4 

 

Criteria Alternative S33-1 
No Action 

Alternative S33-2 
UST Removal and LUCs 

Alternative S33-3 
UST Removal, Soil Venting, and 

LUCs 

Alternative S33-4 
UST Removal, Subsurface Soil 

(exceeding PRGs) Removal, and 
LUCs 

THRESHOLD CRITERIA 
Overall Protection of Human Health and the Environment 

Human Health Protection No reduction in risk. 

Provides a high level of protection.  UST 
removal reduces risk by removing 

potential source.  LUCs reduce risk from 
residuals.   

Provides a high level of protection.  UST 
removal reduces risk by removing potential 
source.  LUCs and treatment reduce risk 

from residuals.   

Provides highest level of protection.  LUCs 
reduce risk from residuals.  UST removal 
and soil excavation and disposal reduce 

risk of potential exposure. 

Environmental Protection Allows potential environmental 
impacts from fugitive dust. 

Natural attenuation reduces constituent 
concentrations of deeper impacted soils 

over time. 

Natural attenuation and soil venting reduce 
constituent concentrations of impacted soils 

over time.   

Excavation and disposal will reduce all 
concentration levels in a short period of 

time.  
Compliance with Applicable or Relevant and Appropriate Requirements (ARARs) 

Compliance with Chemical-
Specific ARARs Does not meet ARARs. Meets ARARs using LUCs to minimize 

exposure pathways. 

Meets ARARs for organics in 2 years and 
inorganics by minimizing exposure 

pathways. 
Meets ARARs within 1 year. 

Compliance with Action-
Specific ARARs Not applicable Meets ARARs over time. Meets ARARs if proper PPE used during 

construction of in situ venting system. 
Meets ARARs if proper PPE used during 

excavation and disposal. 
Compliance with Location-
Specific ARARs Not applicable Not applicable Not applicable Not applicable 

Compliance with Other Criteria Not applicable Meets NAS Whiting Field requirements Meets NAS Whiting Field requirements Meets NAS Whiting Field requirements 
BALANCING CRITERIA 

Long-Term Effectiveness and Permanence 

Reduction in Residual Risk 
Natural attenuation may 

decrease risk; however, risk is 
significant for >30 years. 

 UST removal reduces risk by removing 
potential source.  Natural attenuation 

may decrease remaining risk; however, 
risk due to subsurface impacted soil is 
significant for an estimated 30 years. 

Provides medium level of long-term residual 
risk reduction.  Risk reduced by soil venting 
of the impacted soil and UST removal. Any 
residual concentrations will be reduced over 
time through natural attenuation; however, 

risk due to subsurface impacted soil is 
significant for an estimated 30 years.  

Provides highest level of long-term 
residual risk reduction.  Risk eliminated or 

reduced by UST removal and soil 
excavation and off-site disposal.  Any 

residual concentrations may be reduced 
over time through natural attenuation. 
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TABLE 7-9 
 

SUMMARY OF COMPARATIVE ANALYSIS OF SOIL ALTERNATIVES FOR SITE 33 
 

NAS WHITING FIELD 
MILTON, FLORIDA 

 
PAGE 2 OF 4 

 

Criteria Alternative S33-1 
No Action 

Alternative S33-2 
UST Removal and LUCs 

Alternative S33-3 
UST Removal, Soil Venting, and 

LUCs 

Alternative S33-4 
UST Removal, Subsurface Soil 

(exceeding PRGs) Removal, and 
LUCs 

Long-Term Reliability of 
Controls Not applicable Provides a high level of reliability if existing 

cover is maintained. 

Provides a high level of reliability because 
of proven technology, and if the existing 

cover is maintained 

Provides highest level of reliability.  
Controls are adequate and reliable. 

Need for 5-Year Review Required Required Required Required 

Prevention of Exposure to 
Residuals 

All constituents remain.  Direct 
contact and incidental 

ingestion are not controlled. 

Exposure risk reduced by LUCs and the 
existing soil cover. 

Exposure risk reduced by LUCs and the 
existing soil cover. 

Exposure to residuals is reduced by 
excavation and disposal as well as 

enforced LUCs. 
Potential Need for 
Replacement of Technical 
Components after Remedial 
Objectives Are Achieved 

Not applicable The existing soil cover may require 
replacement or repair.   

The existing  soil cover may require 
replacement or repair.   No technical components required. 

Long-Term Management Not applicable Management required for estimated 
30 years. 

Management required for estimated 
30 years. 

Minimal management required for 
estimated 30 years. 

Reduction of Mobility, Toxicity, or Volume through Treatment 

Amount Destroyed or Treated None 
Remaining contaminants may naturally 
attenuate over time.  The existing soil 

cover is for containment only. 

Organic compound removal is about 90%.  
Inorganic compounds may naturally 

attenuate over time.  The existing soil 
cover is for containment only. 

All impacted soil exceeding Remediation 
Goals is excavated and disposed.  

Removal efficiency estimated >95%. 

Reduction in Mobility, Toxicity, 
or Volume 

Toxicity may be reduced 
through natural attenuation. 

Mobility reduced by the existing soil cover.  
Toxicity of remaining soils may be reduced 

through natural attenuation. 

Mobility reduced by the existing soil cover.  
Toxicity is reduced by treatment and 

natural attenuation. 

Mobility reduced by excavation and 
disposal.  Toxicity of excavated soils may 

be reduced in an off-site TSDF. 

Irreversibility of Treatment Natural attenuation is an 
irreversible process. 

Natural attenuation is an irreversible 
process. 

Soil venting and natural attenuation are 
irreversible processes. 

Off-site TSDF treatment is an irreversible 
process. 

Type and Quantity of  
Residuals Remaining after 
Treatment 

All residuals of inorganics left 
from natural attenuation. 

Minor inorganic and organic residuals 
remain above industrial action levels in 

subsurface soil. 

Residuals of inorganics left from soil 
venting and natural attenuation remain 

above industrial action levels. 

No inorganic residuals remain above 
action levels. 
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SUMMARY OF COMPARATIVE ANALYSIS OF SOIL ALTERNATIVES FOR SITE 33 
 

NAS WHITING FIELD 
MILTON, FLORIDA 

 
PAGE 3 OF 4 

 

Criteria Alternative S33-1 
No Action 

Alternative S33-2 
UST Removal and LUCs 

Alternative S33-3 
UST Removal, Soil Venting, and 

LUCs 

Alternative S33-4 
UST Removal, Subsurface Soil 

(exceeding PRGs) Removal, and 
LUCs 

Short-Term Effectiveness 

Community Protection During 
Implementation Not applicable Not applicable 

Temporary increase in dust emissions during 
installation of soil venting system can be 

controlled by proper construction techniques. 

Temporary increases in dust emissions 
through excavation and disposal; 
controlled by proper construction 

techniques. 

Worker Protection During 
Implementation Not applicable Not applicable 

Workers use PPE, as required, to prevent 
dermal contact as well as dust inhalation and 

ingestion during construction. 

Workers use PPE, as required, to prevent 
dermal contact as well as dust inhalation 

and ingestion during construction. 

Environmental Impacts No unacceptable impacts from 
existing conditions. 

No unacceptable impacts from existing 
conditions. 

Construction of treatment system can 
generate impacted soil, runoff, and fugitive 

dust.  Off-gases may contain low 
concentrations of contaminants. 

Excavation of impacted soils can generate 
runoff and fugitive dust. 

Construction Timea Not applicable Less than 1 year Less than 1 year Less than 1 year 
Time Until Remedial Response 
Objectives Are Achieved Estimated at 30 years. Estimated at 1 year. Estimated at 3 years. Estimated at 1 year. 

Implementability 

Ability to Construct and 
Operate the Technology Not applicable Many contractors available to remove 

USTs 

Many contractors available to remove USTs 
and construct and operate soil venting 

system. 

Many contractors available to remove 
USTs and provide excavation.  Fewer 

contractors that accept impacted soil for 
disposal. 

Reliability of Technology Not applicable 
LUCs are reliable for restricting soil 

access immediately after 
implementation. 

LUCs are reliable for restricting soil access 
immediately after implementation.  Soil 

venting is a reliable technology for treating 
organic contaminants. 

LUCs are reliable for restricting soil access 
immediately after implementation.  

Excavation and disposal are reliable. 

Ease of Undertaking Additional 
Remedial Action, if Required Easily implementable Implementable Implementable Implementable 
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Criteria Alternative S33-1 
No Action 

Alternative S33-2 
UST Removal and LUCs 

Alternative S33-3 
UST Removal, Soil Venting, and 

LUCs 

Alternative S33-4 
UST Removal, Subsurface Soil 

(exceeding PRGs) Removal, and 
LUCs 

Ability to Monitor Effectiveness Not applicable 

Monitoring gives notice of potential 
presence of contaminants in subsurface 

strata; monitoring also indicates 
excavation effectiveness. 

Monitoring gives notice of treatment 
efficiency and progress of remediation.  

Monitoring indicates excavation 
effectiveness and removal of contaminated 

areas. 

Permitting Requirements Not applicable None Permit for air emissions may be required. Transportation and Disposal Permit will be 
required. 

Coordination with Other 
Agencies Not applicable All permits and/or permit modifications are 

obtainable. 
All permits and/or permit modifications are 

obtainable. 
All permits and/or permit modifications are 

obtainable. 
Availability of Services and 
Capabilities Not applicable Readily available Available Readily Available 

Availability of Equipment, 
Specialists, and Materials Not applicable Readily available Available Readily Available 

Costb 
Capital Costs $0 $46,226 $80,495 $336,869 
Short-Term O&M  $0 $0 $24,525 $0 
Long-Term O&M     

5-Year Review $7,375 $7,375 $7,375 $7,375 
Land-Use Controls $0 $2,839 $2,839 $2,839 

Total Project Present Worth 
Cost $18,008 $103,316 $203,140 $393,959 

 
a Does not include testing or treatability studies. 
 
b Includes capital costs, short- and long-term O&M present worth, and contingency. Present worth cost details are provided in Appendix E. 
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REMEDIAL ALTERNATIVES COST ESTIMATE 
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